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Abstract: Located on the far eastern part of the continent, Gold Coast is rapidly growing to be one of the largest cities in Australia. Its current population reached almost half a million this year with a forecast to reach a million by the year 2020. Gold Coast is also one of the best tourist locations in Australia and by many standards, also one of the leading global tourist attractions as well. With the increasing growth, the city faces enormous challenges in managing flooding issues and flood risks for it’s nearly sixty percent residents living in floodplains. Vast floodplains set in an extremely flat terrain and complex web of man-made canals and lakes makes it really difficult to undertake any effective structural flood mitigation measure. As such, the city needs to undertake more non-structural type of mitigation actions as part of its flood defence framework. Whilst completion, and most importantly, agreement on a broader “Flood Management Strategy” for the city as a policy tool has been an evolving exercise, the Waterways and Flood Management (WFM) team of Council have embarked on a number of very important flood management actions over the past ten years that arguably complement towards an integrated flood management framework for the city. In terms of an effective non-structural flood defence, the WFM team has adopted a “Community Based Flood Management” approach. Success of this approach is somewhat relies on institutional cooperation between existing three layers of governments with clearly defined roles and responsibilities. However, it is more a community engagement and community education and community empowerment initiative, set to be delivered by council’s WFM team, based on Federal and State Disaster Mitigation Acts and working closely with Council’s Disaster Coordination Committee and State Emergency Services. The paper highlights the details of the proposed engagement, education and empowerment goals and actions that set the scene for ‘A way forward’ towards an effective non-structural means of flood defence for Gold Coast.
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1. introduction
Flooding has been one of the top five major issues facing the city at present. Its six major catchments with very flat terrain on the downstream floodplains contain most of the city’s residential and commercial dwellings. The average annual rainfall is approximately 1200mm, most of which fall within the summer months between November and February. Although the city hasn’t experienced any major floods in recent years (in excess of 1 in 20 to 1 in 30 year events) since 1974 flood (recorded as close to be a 1 in 100 year event) a number of smaller local floods along the coastal fringes have created a major setback in city’s normal lifestyle and businesses. During June 2005 flood, which was only recorded to be a local event of 1 in 20 year or less, left 30% or more residents completely cut-off from access to roads and other necessities over six hours or more. City’s aging and inadequate stormwater infrastructure and increasing rate of encroachments to the floodways have compounded the flooding problems on a much wider scale than experienced before. There are three main sources of flooding experienced by the city;

1. Local flooding, mainly from the short and sharp storm burst over a local area

2. Rriverine/creek flooding, also known as regional flooding, which mainly occurs as a result of relatively longer duration rainfall over larger catchments

3. Storm surge flooding, which results from the highest tides and cyclonic activities

Flooding places tens of thousands of lives at risk in addition to potential flood damage bill in excess of estimated A$300M for a 1 in 100 year event. City’s average annual damage bill is estimated to be A$9M per annum. Because of the heightened flooding problems in the city, insurance agencies are reluctant to insure properties in Gold Coast, which puts general people in a leftfield with on-going vulnerability. Added to the current state of the problem, climate change predictions have increased the risk significantly. In a recent joint research undertaken by Gold Coast City Council and the Commonwealth Science Information and Research Organisation (CSIRO), has predicted a likely chance of increased rainfall intensity in the order of 10% to 20% by year 2030. A recent study (Mirfenderesk, Abbs 2008) shows that such increase in rainfall will have significant adverse impact on the number of affected properties.

Gold Coast City Council has been working on developing an integrated flood management strategy over the last ten years. The rapid growth of the city within or in close proximity to the floodplains along with, changing policy shifts at the three levels of governments (Local, State and Federal), economic growth based on increased tourism, climate change, and reduced opportunities to undertake any significant structural flood mitigation works, have all made it really complex to come up with a clear strategy. However, the city couldn’t just afford to wait for such a strategy to be completed and ratified by all policy makers. Therefore, the Waterways and Flood Management (WFM) team of Gold Coast City Council, embarked on a number of effective tasks and initiatives that all complements towards an integrated conceptual flood management actions framework (refer Fig 1 – Flood Management Actions Framework)

Flood management actions framework as detailed in Fig 1, is based on three key states of flooding situations:
1. Existing Problems: This is primarily the current problems that need to be addressed. This obviously has two distinct elements that are physical and non-physical measures. The physical measures are building more infrastructures, whilst the non-physical measures are aimed at engaging and empowering the community to work with the government and council authorities in making appropriate decisions hence the topic of this paper. The other form of non-physical measure that is being considered at present is flood proofing and providing information and incentive to the community in taking such measure.
2. Future Problems: This is primarily to deal with the pressures associated with the future developments and bringing more inhabitants in and around the floodplains. Development of carefully chosen strategic plans that are backed-up by proper technical and scientific data would be essential in resolving this problem. Added to that, would also be required clearly defined ‘planning controls’ i.e. policy tools to appropriately regulating the land development pressures.

3. Residual Problems: Even by adopting the best possible strategies involving structural and non structural flood mitigation actions, there would still be residual problems that cannot be eliminated in a sustainable manner. This is when the emergency planning, flood fighting and flood recovery programs come to play a major role in alleviating this problem.. Again the “Community Engagement and Community Empowerment” will be beneficial to work along with the state and local agencies to reduce the financial burden and resource stresses of these authorities.
2. Community Based Flood Management Strategy
Over the past 20 years, Flood & Flood Emergency Management in the Gold Coast has been more focused on physical mitigation works (such as raising Hinze Dam in one of the major catchments), better planning through introduction of Council policy, such as “Flood Code”, and development of a decision support tool, which relies on having adequate flood warning time for being fully effective.

Though these actions are essential, they do not provide a full coverage for the city against current and future flood hazards. The current trend in climate change that is working against the existing flood mitigation works coupled with the lack of adequate storm water drainage capacity within the city and the fact that there is no adequate flood warning time in many flood emergency cases; necessitates the development of a complementary strategy such as the “Community Bases Flood Management Strategy” for flood and flood emergency management for the Gold Coast (Mirfenderesk 2006). 
This strategy mainly focuses on the community and aims at empowering them to face a flood emergency situation with adequate preparedness. It facilitates the formation of community groups and empowers them (by providing education, helpful information and adequate tools) to make the right decision at the right time during a flood emergency situation; and hence it allows for an effective and informed decentralized decision-making process on the initial reaction to flood emergency 

The strategy aims at minimizing the damage incurred during a flood emergency by facilitating a pro-active rather than reactive approach to flood disaster management. Central to this strategy are community groups with ongoing connection to the Waterway & Flood Management (WFM) team of the Council for support and education. This connection will be ensured by a team of “Community Liaison and Engagement Officers (CLEO)”, based at WFM and dedicated to:

· Facilitating the ‘formation’ of the community groups

· Supporting them by providing education, helpful information and the required tools 
As mentioned earlier, the strategy has two main elements; a) Community engagement, b) Community education and empowerment. This strategy basically aims at empowering community to help and protect themselves both during and after a flood event. Obviously, there are issues related to the formation of these groups and more importantly engaging the groups in making decisions at the time of flood emergency. 
From the corporate perspective, this strategy addresses two key strategic priorities:
· A safer Community
· Community Capacity Building
2.1 Community engagement
Historically, flood management has been dealt with through engineering interventions without involving the community in the decision-making. This approach is not consistent with the concept of social and economic sustainability of flood mitigation strategy. Investments made for the structural mitigation works, in the end is borne by the community, therefore it is essential that they are engaged in the decision making and take the ownership of resolving this important issue. 

Gold Coast City Council has undertaken a number of exhaustive community engagement exercises in the past where the selected members of the community participated through “advisory” role in making recommendations for flood mitigation works. This exercise did not consider empowering the community to make decisions and to take necessary actions to defend their neighborhood against an impending flood.. The new strategy is set to rectify this shortcoming by delivering a sustainable engagement framework.

Access to information and public participation in decision-making concerning flood prevention and protection is the key to community engagement. Such participation;

· Improves the quality and the implementation of the decision 

· Contributes to public awareness
· Gives the public the opportunity to express its concerns and enables public authorities to take account of such concerns
Community engagement is aimed at exploring best possible ways of community participation in order to reducing vulnerability through a risk management exercise. The overall purpose of the community engagement is to create a forum that community members can;

· Address community issues in relation to flooding
· Participate in decision-making for flood management, and
· Collectively reach a solution to their perceived problems
The project brings together key stakeholders involved in flood management, affected community members, affected businesses, Council and emergency services to develop a framework to enhance public participation in addressing flood problems on the Gold Coast. The public participation will remain at a level that gives a truly advisory role to stakeholders. Although the opinions of those asked are seriously taken into account there is no guarantee that they will be fully taken into consideration when decisions are taken. 

2.1.1 Actions taken to initiate community engagement
At the outset of commencement of the strategy, a community liaison and engagement officer (CLEO) has been recommended to be appointed. The role of this person will be two folds; initially spending some time in further developing the implementation processes for the strategy followed by bringing together key stakeholders involved in flood management, affected community members, affected businesses, Council, relevant State and Federal bodies and insurance industry to develop and implement a community engagement plan. The CLEO as a first task will identify all the relevant stakeholders and initiate a regular forum through a Council approved communication plan.
As part of the engagement, support will be provided to highly vulnerable public elements within the flood affected areas such as schools, childcare centers, age care centers and hospitals. This support will include but not limited to comprehensive survey of the project area, identification of safe place of refuge and development of flood emergency procedures, based on Council’s flood information. The CLEO will play a key role through the WFM team in providing this support.
People who are not in the aged care facilities but need assistance during a flood emergency will be registered for their required assistance.
“Community Flood Watch Program” will be developed based on the same philosophy as to “Neighborhood Watch Program”, which was an initiative to mobilize community capacity against crime.. It is an early stage to provide details of such program, however, it is being anticipated that apart from regular ‘education and awareness campaign’, the program will have active volunteers who will be trained and equipped to work with the State and Local Emergency Services to reach out to the vulnerable members within their neighborhoods during a flood emergency, before the emergency service resources could be deployed in the affected areas.
Transparent and easily accessible public information concerning flood prevention and flood protection plans are currently being developed to equip the stakeholders involved in the community engagement program.

No plan can be effective without a two way feedback mechanism followed by a firm commitment to monitoring and improvement. As such, the CLEO will be working as a conduit between the engaged community and the WFM team along with the Disaster Coordination Services to map out a feedback and monitoring plan.

Funding commitment is essential for the strategy to succeed. As part of Council’s 10 year service plan for  “Flooding and Drainage “ function, sufficient funds have been allocated to initiate the program. It is to be noted that the initial stage of the program is funded as a trial initiative and with progressive engagement and participation exercise; Council will need to consider extension of the funding provision, in order to involve a greater coverage of the city under the program. 
2.1.2 Benefits of community engagement
· The public will have an increased tendency to own the decisions taken and therefore more support will be provided for the decisions that have to be made.
· The process leads to greater openness and transparency in the decision-making process in relation to flood management.
· It prevents unnecessary delays and costly objection processes, and eliminates aggrieved parties to take their cases to the courtroom.
· It facilitates the implementation of the decision process and legitimizes the most problematic decisions.

· It leads to decisions that are better for flood management on the Gold Coast and therefore, it reduces the social, economic and environmental impacts associated with flooding.
2.2 Community education and community empowerment
This strategy will raise community awareness, increase their engagement and empower them to deal with flood at all stages. Implementation of this strategy is expected to lead to decisions that are better for flood planning and flood emergency management. Once this strategy is fully implemented, people who live in flood affected areas would have enough knowledge and predictive tools to help themselves more effectively during a flood emergency situation. On this basis, the community education and empowerment strategy has a focus on five basic objectives. These are: 
Awareness: to help community groups and individuals acquire awareness and sensitivity to the issue of flooding and flood emergency management and to increase the community’s understanding of the flood risk and thereby to increase the level of preparedness for flooding in their local area.

Knowledge: to help community groups, businesses and individuals acquire a thorough understanding of the flood problem on the Gold Coast and to provide every person with opportunities to acquire the knowledge and skills needed to protect him/herself and his/her family during a flood emergency situation.

Attitudes: to create new patterns of behaviour of individuals, groups, businesses and the society as a whole towards the issue of flood and flood emergency management on the Gold Coast; to acquire feelings of concern for the flooding problem and gain motivation for actively participating in finding solutions for flood problems on the Gold Coast. 

Skills: to help community groups, businesses and individuals acquire the skills for identifying and solving flood and flood emergency management problems on the Gold Coast.

Participation: to provide community groups, businesses and individual with an opportunity to be actively involved at all levels in working towards the resolution of flood management problem on the Gold Coast.

2.2.1 Actions relevant to community awareness and community empowerment
The CLEO will be assigned to gain a sound understanding of community and stakeholder’s current knowledge, attitudes, awareness and behaviour through the community engagement program.
A flood education advisory committee is to be formed, comprising of representatives from local residents, business operators and government officers. The members of the advisory committee will have an integral role in developing the education strategy, drawing on local knowledge in relation to flooding issues. For example, the advisory committee may recommend to Council through the CLEO and the WFM team that a series of simple flood staff gauges (colour coded or with easy to interpret signage) be installed at critical locations and at waterway control points. Flood maps will be developed with identification of houses that are at risk for a specific level on the staff gauge. This will be extremely useful for the local volunteers to engage in necessary evacuation and defence activities.

A toolkit of community education products and services designed to raise awareness and increase understanding of flood issues generally, and specifically in the project area is being developed. As part of this education program the public are to be informed that floods are a natural phenomenon and there is a need to restrict uses in areas at risk of flooding to reduce the potential for damage. Information about restrictions on construction in flood areas will be made easily accessible through the toolkit. 
Easily understandable risk assessments tools, for instance in the form of clear flood maps will be provided to the relevant community members who would take part of the community engagement program. They will also be provided with forecasts and related information and be informed about how to act during flood events. They will gain enough skills during this program to be able to take their own flood prevention and flood protection measures.
Information provided to Council by the Bureau of Meteorology (BoM) and the Emergency Management Australia (EMA) will be made available to the engaged community through Council libraries and administration centers.
A toolkit will also be developed for the businesses and commercial entities in order for them to develop business continuity plan during flood emergency situation.

Progress of the strategy will be tracked through a feedback and continuous improvement program.
2.2.2 Benefits of community awareness and community empowerment

· The public become more knowledgeable and aware of the flooding issues.
· Public knowledge and experience can be harnessed to improve plans and policies.
· Community will be prepared for flood and would be able to give the right initial response to a flood emergency situation and both general public and businesses will be able to recover quickly from the disaster.

· Community become more resilient against flood hazards.
3. Conclusion
Within the context of integrated flood management, “Community Based Flood Management Strategy” forms part of the non-structural flood mitigation solution. Taking into consideration the development pressure in the Gold Coast and the physical constraints to adopt any more structural solutions, Gold Coast community needs to embrace this non-structural solution as a modern and sustainable strategy to deal with one of the key issues facing the city. Flooding on the Gold Coast is also set to aggravate due to the predicted climate change impacts and the benefits enjoyed from the existing structural measures will be increasingly in-effective. City cannot afford further augmentation of these costly structural solutions. Hence, the community based flood management strategy as outlined in the paper and also being initiated by the Council through its Waterways and Flood Management team must be given a top priority. If community is engaged and empowered through provision of required education and access to appropriate tools, they will be able to own their problem and be proactive in defending their neighborhoods against an impending flood.

The main aim of the strategy is to make community and stakeholders at all levels knowledgeable about flood and flood emergency management so that they will be able to prepare themselves for emergency situations. Community will also gain enhanced capacity through access to flood prediction tools during a flood emergency event. these tools will enable them to make risk assessment and to give an appropriate initial response to the emergency situation. This will protect their lives, businesses and properties during the flood and also assist to recover from disaster after the flood.

This strategy will not be developed as a one-off event, but aims to be sustainable in delivering, supporting and reinforcing the flood awareness message over time.
4. acknowledgements

The authors wish to extend their sincere thanks to the members of the Gold Coast City Council’s Waterways and Flood Management (WFM) team who have been helpful in assisting with relevant strategy information.
5. References
Gold Coast City Council’s Corporate Plan 2007-2008
Rahman, K.R and Mirfenderesk, H, 2004. Hydraulics in Flood Management for the Gold Coast City, 8th National Conference in Water Engineering, Gold Coast, Australia, July 13-16, 2004.

Mirfenderesk H.. 2006. Community-based flood management strategy, Departmental Report FS749, Gold Coast City Council.

Mirfenderesk H. , Abbs D. 2008. Climate change impact of setting development levels in areas subject to flooding. 31st Hydrology and Water Resources Symposium and 4th International Conference on Water, Resources and Environment Research  (ICWRER*), Adelaide, Australia, April 14-19.

[image: image1.emf]Non-physical

Creating Extra

Flood Storage

Flood-fighting

Physical Flood

Mitigation

Residual flood

problems

Future flood

problems

Existing flood

problems

Community

education  &

empowerment

Community

Engagement &

 Planning

Strategic

response to

future changes

Recovery

through

Insurance

Emergency

planning

Flood-Proofing

Climate

change

Technological

advancement

Triggered by

water level

Triggered by

rainfall

pattern

Triggered by

climatic

Information

Sea level

rise, rainfall

variability

Water-cycle

variability

Developing

required tools

and knowledge

base

Data Collection

Database

Management

Customer

Service

Stakeholders

Management

Digital Elevation

Models

Flood

Management

issues

Actions 1-2-1 and 1-2-2, are the subject of this paper

1 2

3

1-2

1-1

2-1

2-2

3-1

3-2

3-3

Research &

Development

Hydrodynamic

Models

Hydrological

Models

Flood Damage

Models

4

4-1

4-2

4-3

4-4

4-6

4-5

5 6 7

Increasing

Conveyance

1-3

1-2-1

Fundraising for

Mitigation

8

1-2-2


Fig 1 Overall View of the Actions Undertaken by the Waterway and Flood Management Team (Mirfenderesk, 2006) 


























































1
PAGE  
6

[image: image2.png]_1267084193.vsd
�

Non-physical�

Creating Extra Flood Storage�

Flood-fighting�

Physical Flood Mitigation�

Residual flood problems�

Future flood problems�

Existing flood problems�

Actions 1-2-1 and 1-2-2, are the subject of this paper�

Community education  & empowerment�

Community Engagement &  �

 Planning�

Strategic response to future changes�

Recovery through Insurance�

Emergency planning�

�

Climate change�

1-3�

Flood-Proofing�

1-2-2�

1-2-1�

Technological advancement�

Triggered by water level�

Triggered by rainfall pattern�

Triggered by climatic Information�

Sea level rise, rainfall variability�

Water-cycle variability�

Developing required tools and knowledge base�

Data Collection�

Database Management�

Digital Elevation Models�

Customer Service�

Stakeholders Management�

4-1�

Flood Management issues�

1�

2�

3�

1-1�

2-1�

1-2�

2-2�

3-1�

3-2�

3-3�

Research & Development�

Hydrodynamic Models�

Hydrological Models�

4-2�

4-3�

4-4�

4-6�

4-5�

5�

Flood Damage Models�

4�

6�

7�

Increasing Conveyance�

Fundraising for Mitigation�

8�


